The effect of physiological age of stem cuttings and pre-planting treatment on adventitious root and shoot growth of stem cuttings of African walnut (Plukenetia conophora) were investigated at Nsukka, Nigeria in 2012. Nodal cuttings of semi-hardwood and softwood categories were dipped in water and coconut water for 30 minutes before planting. Cuttings used as control treatment were neither dipped in water nor coconut water. Factorial combinations of age of stem cutting and pre-planting treatment were arranged in completely randomized design (CRD) and replicated three times. Results of analysis of variance (ANOVA) indicated a non-significant main effect of age of stem cutting and pre-planting treatment on number of days to breaking of dormancy and shoot formation. Physiological age of cuttings significantly (p < 0.05) influenced number of shoots formed, length of vine and number of leaves in favour of the semi-hardwood cuttings. Significant interaction between age of cuttings and pre-planting treatment was observed on percentage of cuttings with shoot and number of shoots per cutting. While semi-hardwood cuttings gave higher number of shoot when dipped in water, softwood cuttings (at 2-4WAP) did better when dipped in coconut water. Available data suggest that softwood cuttings of this species are more amenable to clonal propagation. However, if semihardwood cuttings must be used, then dipping in water becomes a necessity. Evidences from this study affirm the practicability of clonal propagation of P. conophora via stem cuttings.
INTRODUCTION
African walnut (Plukenetia conophora) is a perennial climber of the family Euphorbiaceae (Amaeze et al. 2011) . The species is extensively distributed in Southern Nigeria (Egarhevba et al. 2005) where its seeds are also widely consumed (Akpuaka and Nwankor, 2000) . Local trading in the seeds of the African walnut has been reported to improve the incomes of rural inhabitants (Egarhevba et al. 2005) . Plukenetia conophra possesses a lot of nutritional and medicinal properties. Its food value is supported by results of proximate analysis of the seed which revealed a high protein content of 29.09% and a lipid content of close to 50% (Enujiugha, 2003) . The seed protein has a full complement of essential and nonessential amino acids (Gbadamosi et al., 2012; Udeonyia et al., 2014) , which compares favourably with those of some cultivated species. In native medicinal practice, the nuts and leaves have been found useful in the treatment of male infertility and dysentery (Ajaiyeoba and Fadare, 2006) . Asthmatic and hypertensive conditions could also be addressed using macerated leaves and roots of conophor (Okafor and Okorie, 1990) . The roots are useful in curing chronic cough (Ayoola et al., 2011) In the recent time, research focus has been on agroforestry, which holds the key to multi-functional agriculture (Leakey, 2009) . Fortunately, Plukenetia conohora is typically an agroforestry species. This is because it is a climber and normally needs the support of other trees to climb. But since after climbing, it normally dominates the canopy of the tree providing support, it is normally planted in association with trees whose main economic part may not be the fruit (Babaloa, 2011) , although this is not a rule since there are reported cases of planting this species with citrus in south western Nigeria. The usefulness of conophor notwithstanding, it is yet to be fully domesticated (Egarhevba et al., 2005; Ayoola et al., 2011) . Although there is nothing to suggest any difficulty in propagating the species from seed, yet certain factors could make vegetative propagation imperative. These include early fruiting, http://dx.doi.org/10.4314/as.v13i1.6 higher yields, better quality products and product uniformity arising from trueness to type of resulting plants (Leakey and Akinnifesi, 2008) . In some cases, individuals with superior and rare qualities such as extended fruiting phenology, early or late fruiting may be propagated vegetatively to take advantage of such traits thereby leading to enhanced productivity of the entire agroforestry system. In vegetative propagation, the use of growth promoting substances to initiate rooting is sometimes essential especially in difficult to root species (Kozlowski, 1971; Oladokun and Ajolo, 1996) . In this regard, coconut water is reported to be rich in plant growth hormones such as auxins, gibberellins and cytokinins (Mamaril et al., 1988) . Seeds of Plukenetia conophora have been shown to have high amounts of protein and lipids to warrant commercial exploitation especially under the domesticated state. To take advantage of benefits accruing from vegetative propagation, it was decided to test the response of the species to two physiological stages of cuttings (soft and semi hardwood) dipped in coconut water and water.
MATERIALS AND METHODS
Cuttings from Edem-Ani, Enugu State, Nigeria were used for the study. Stem cuttings were grouped into semi-hardwood and softwood categories based on physiological age of the cuttings. Nodal cuttings containing three (3) buds each were employed. The stem cuttings were dipped for 30 minutes in preplanting treatments comprising pure water and coconut water and a control involving no dipping of cuttings. The experimental design was a 2 x 3 factorial comprising physiological age of stem cuttings and pre-planting treatment as factors as indicated above. This was arranged in completely randomized design (CRD) and replicated three times. (plate1) Five cuttings per treatment combination were planted at a spacing of 4cm apart in nursery bags filled with thoroughly weathered sawdust. Data were collected as from 2 -8 weeks after planting (WAP) on days to breaking of first bud and aspects of shoot, leaf and root growth. Data collected were subjected to analysis of variance (ANOVA) using the Genstat software (GENSTAT, 2008) . Where appropriate, separation of means was by the use of F-LSD at 5% level of probability.
RESULTS
Main effects of physiological age of cuttings and preplanting treatment on days to breaking of dormancy and days to shoot formation were not significant (Table 1) . Number of leaves per shoot showed significant (p < 0.05) variation at each week of measurement in favour of softwood cuttings. Number of roots per cutting and longest root per cutting did not vary sigmficatly (p > 0.05) between softwood and semihardwood cuttings when measured at 8WAP. However, in both attitudes softwood cuttings still showed a clear tendency to do better. All attributes considered under pre-planting treatment were not significantly affected even though there were some obvious variations, see for example, Plate2 showing variation in rooting pattern as influenced by the pretreatment. Nevertheless, values for water tended to be higher especially with respect to percent cuttings with shoot, number of shoots per cutting and length of vine per cutting. It was observed that the effect of the pre-planting treatment was not consistent for all cuttings with similar treatment. Table 3 presents results of interaction between physiological age of cuttings and pre-sowing treatment on days to breaking of first bud and days to shoot development. Interaction of factors did not significantly influence these traits. Interaction between the factors had significant influence on percent cuttings with shoot and number of shoots per cutting (Table 4) . At 4 -8WAP semi-hard wood cuttings gave higher number of shoots per cutting when dipped in water. At 2WAP (the earliest time of measurement), control cuttings exhibited superior performance, producing more shoots per cutting in contrast to other treatments that gave zero shoots per cutting. With soft wood cuttings however, coconut water did better at 2WAP and showed superior tendency in performance 6 -8WAP. Interaction of factors could not elicit any significant response in number of shoots per cutting. Interaction was similarly not significant on length of vine, number of leaves, number of roots per cutting and length of longest root per cutting (Table 5 ). It was notable that at 2WAP, vine length of semi -hard wood cuttings was zero. 
DISCUSSION
The superiority of soft wood cuttings in terms of shoot and to some extent, root growth, is in line with what is commonly known. Juvenile tissues are generally known to root easily in contrast with hardened tissues (Leakey and Akinnifesi, 2008) . In tree species, more than 90% are said to be amenable to propagation by softwood cuttings (Leakey, 1990) . Although the use of mature tissues is credited with certain advantages, the extreme difficulty involved in propagating them through stem cuttings is a major drawback, compelling recourse to other methods namely grafting and budding (Hartmann et al., 2002) . It is obvious that in African walnut, grafting and budding may not be feasible given that the species is a climber. Fortunately, it lends itself more easily to propagation by soft wood cuttings. Generally, use of stem cuttings in propagation circumvents the need for technical competence involved in the other propagation methods particularly grafting and budding. Propagation by softwood cuttings seem to occupy a prominent place in ornamental horticulture since in many of the species the method is preferentially adopted even in the face of modern tissue culture techniques (Agampodi and Jayawardena, 2009) . As stated earlier, propagation by seed does not seem to be a problem in conophor nut. However, as with other species, propagation by the use of vegetative parts may become imperative under certain circumstances. This include the need to propagate superior germplasm; the need for product uniformity to meet particular market requirements and avoidance of the longer period involved in conventional breeding (Leakey and Akinnifesi, 2008) . In Plukenetia conophora, preliminary evaluations in Nigeria have already established superior germplasm sources with respect to seed proximate and some mineral properties (Agbo and Baiyeri, 2011 (Jiofack et al., 2013) ; propagation by soft wood cuttings would certainly accelerate the process. In this species, the main effects of pre-planting treatment did not show any marked effect on any of the attributes examined. Results of interaction of the factors revealed a more favourable response of soft wood cuttings over the semi hard type. Generally, coconut water is endowed with a lot of plant growth regulators including IAA (Agampodi and Jayawardena, 2009 ). In the present study, the percent of cuttings producing shoots were statistically similar irrespective of pre-treatment In the case of semihardwood cuttings, those dipped in water produced the best result compared with control cuttings and those that were dipped in coconut water. Although, soft wood cuttings dipped in coconut water had a close to 7% performance above the other treatments, this may be considered too marginal to warrant the extra cost of sourcing for, and applying coconut water. The better performance of semi-hardwood cuttings dipped in water over those dipped in coconut water may appear contrary to expectations. It only serves to indicate that, in situations where only semihardwood cuttings must be used, cuttings could be dipped in water rather than coconut water. The cheapness associated with this activity makes it worthwhile. In conclusion, this study has established the ease of vegetative propagation of Plukenetia conophora using soft wood cuttings. However, where semihardwood cuttings are involved dipping of cuttings in water may enhance the success of the activity.
